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(71) We, VINCENT RENE LEFLAIVE 
of 111, Boulevard Saint-Michel, Paris 5 erne, 
France, GUY PELTIER of 2, rue Alfred de 
Musset, Meudon-la-Foret Hauts-de-Seine), 

5 France and MARCEL MANCEAU of 8, 
Place Malesherbes, Paris 17 eme, France, all 
French citizens, do hereby declare the inven- 
tion, for which we pray that a Patent may 
be 1 granted - to 'us, and' the method by which 

10 it is to be performed,, to be particularly des- 
cribed in and by the following statement: — 

'This invention relates to injection moulding 

machines., _ ""'/ l J\ .1..;.',; ?„\ \ ..^ / 

^. //According .to .this invention, there is pro^ 
15 yicled an injection moulding machine con*- 
prising: a barrel having an } axial bore, a screw 
mounted , for . rotation and axial , movement 
within /tiie ,. v bore, , s^d;, barrel.,. having s at, jits 
JorwardTejid i. ixo^^^gi^qn providing, ^idi^," 

20 in it a valve cylinder" which opens to and \ 
which , is - of ... larger f diameter z than the^bore 
Sf ^e , barrel and which: has nozzle iapertiire, 
l at-its forward end, - a, valye .plunger haying 
' sniatter and\ larger diameter portions which 

\ 25 are sHdingly engaged s in the bore of the 
barrel and the valve cylinder respectively and 
having an axial passage extending there- 
through, the part of the valve cylinder 
between its end adjacent the bore in the 

30 barrel and the larger diameter part of the 
plunger being vented, said valve plunger being 
movable forwardly along the valve cylinder 
by the screw during forward injection move- 
ment of the latter, and said axial passage 

35 being sealed by the screw during such forward 
movement, and a plug mounted in the nozzle 
aperture which plug is selectively operable 
to permit and to prevent the ejection of 
material from the valve cylinder through the 

40 nozzle aperture. 

One embodiment of the invention will now 
be described by way of example with refer- 
ence to the accompanying drawings in which: 
Figure 1 shows the forward end portion 
45 of an injection -moulding machine according 
to the invention, the valve plunger and injec- 
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tion screw being shown in their forward posi- 
tions^ and 

Figure 2 is a view corresponding to Figure 
1 but with the valve plunger and injection 
screw in their rearmost positions, i.e. with 
the valve cylinder containing its maximum 
charge. 

Referring to the drawings, the injection 
moulding machine is of the . kind having a 
barrel 9 in the bore of which a screw 10 is , 
mounted foi- axial and rotational movement 
in the well-known manner by motors which 
" are not shown. A nozzle portion 2 is secured 
'to the forward end of the barrel 9 by bolts 
^ 8-^engag^ ^l^^^s:5,j.7 _on Jthe nozzle 
portion 2 and bkrrel 9 respectively. A valve 
cylinder i\ formed in the nqizle portion 2 
'and has larger diameter than the bore of 
barrel- 9; which opens to the valve cylinder. 
A ^differential Valve plunger . 4 Has a larger 
ctfameter ' portion^: m6untgd for axial sliding 
movement 'in the ' valve cylinder and has a 
smaller diameter portion slidingly and seal- 
irigty ^engaged in the bore of the barrel. The 
cylinder space behind the larger diameter 
portion of the-* valve plunger is Vented to 
atmosphere by a vent passage 6 in die nozzle 
portion. A central passage extends axially 
through the valve plunger and its rearward 
end is chamfered as shown to match the 
conicity of the nose of the screw 10. 

A plug 1 is slidably mounted in a nozzle 
bore at the forward end of the nozzle portion 
2, and has a head on each end, the head 3 
on the rearward end being screwed on to 
the elongate body of the plug. A central 
passage through the plug extends from the 
forward end thereof and terminates in trans- 
verse bores which open to the valve cylinder 
when the plug is in its rearmost position and 
which are blanked off by being disposed 
within the nozzle bore when the plug is in 
its most forward position. 

The heads of the plug are of double-conical 
form and a recess is formed in die forward 
end of the valve plunger and has inclined 
side walls matching the conicity of the 
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adjacent end .of the head 3 of the plug so 
as to form' therewith an annular passage the 
cross- section of which increases in the for- 
ward direction- The' forward end waU_of_the_ 



5 valve cylinder is also conicaUy shaped to 
match the adjacent surface of the head 3 
of the plug. 

Band heaters 11 and 12 encircle the barrel 
9 and nozzle portion 2 of the machine. 

10 In operation of the machine, plastics 
material fed into the bore of the barrel is 
heated in the barrel and is masticated and 
fed forwardly by the rotation of the screw. 
The plug 1 is disposed in its forward (closed) 

15 position and the softened material passes 
through the central passage of the valve 
plunger into the valve cylinder at the forward 
side of the plunger. The pressure of this 
material acts on the forward end of the 

20 plunger in opposition to the pressure of the 
material acting on the rearward end of the 
valve plunger within the bore of the barrel, 
and because of the greater area of its forward 
end the plunger is gradually pushed rear- 

25 wards. The pressure applied to the rearward 
end of the valve plunger is slightly greater 
than that operating in the valve cylinder and 
maintains tie valve plunger spaced a small 
distance axially from the screw to allow the 

30 material to pass through the plunger. 

When the material is to be injected into 
a mould, the plug is moved into its rear- 
ward position, rotation of the screw is 
stopped, and the screw is driven forward 

35 by its reciprocating motor. The tapering nose 
of the screw moves into sealing abutment 
with the chamfered rearward end of the valve 
plunger 4 and pushes the valve plunger before 
it to eject the material in front of the valve 

40 plunger through the passage in the plug. The 
forward lip of the plunger may be rendered 
resiliently flexible by the shape of the recess 
in the forward end of the plunger and may 
flex to improve the seal between die plunger 

45 and the valve cylinder as the pressure of 
the material in the cylinder rises during injec- 

^When injection is completed the nozzle 
plug is closed, rotation of the screw is re- 
50 commenced and the material is again moved 
forwardly through the passage in the valve 
plunger. 

The form of the plug is not material to 
the invention. 

55 For injection of a normal volume of 
material under high pressure, a nozzle por- 
tion and valve plunger are used in which 
the difference in the diameters of the plunger 
is relatively small. If, however, a large volume 

60 of material at a lower pressure is to be 
injected, a nozzle portion and valve plunger 

providing a larger area differential will be 

used. 

The illustrated arrangement is advantage- 
65 ous in that the losses of plastitized material 



which occur during 1 the closure of the valve, 
i.e. whilst the nose of the screw is being 
moved into sealing abutment 'with the valve 
plunger, are les s than in known arrangements. 
Also, the creation of any depression behind 70 
the valve plunger during injection is avoided 
in the illustrated arrangement; such a 
depression is undesirable particularly in the 
case of materials containing expansion agents. 
A further advantage of the illustrated appara- 75 
tus is that the nose of the screw maintains 
its mixing action undiminished throughout 
the charging of the valve cylinder forward 
of the valve plunger. 

Additionally the nozzle portion and valve 80 
plunger can be changed to provide a different 
injection pressure and volume without 
lessening the efficiency of tie machine. 

The use, of interchangeable nozzle portions 
and valve plungers, even in the case of a 85 
very small difference in the cross-sectional 
areas, for the purpose of avoiding . build-up 
on the screw, enables those parts likely to be 
subjected to rapid wear, i.e. the differential 
valve plunger and die nozzle portion, to be 90 
replaced at less cost. 

The illustrated apparatus also permits the 
valve to be dismantled without the use of a 
tool and to be cleaned relatively easily. 

WHAT WE CLAIM IS:— 95 

1. An injection moulding machine com- 
prising a barrel having an axial bore, a screw 
mounted for rotation and axial movement 
within the bore said barrel having at its 
forward end a nozzle portion providing with- 100 
in it a valve cylinder which opens to and 
which is of larger diameter than the bore 

of the barrel and which has a nozzle aperture 
at its forward end, a valve plunger having , 
smaller and larger diameter portions which 105 
are slidingly engaged in the bore of the barrel / 
and the valve cylinder respectively and having 
an axial passage extending therethrough, the 
part of die valve cylinder between its end 
adjacent the bore in the barrel and the larger no 
diameter part of the plunger being vented, 
said valve plunger being movable forwardly 
along the valve cylinder by the screw during 
forward injection movement of the latter, 
and said axial passage being sealed by the 115 
screw during such forward movement, and 
a plug mounted in the nozzle aperture which 
plug is selectively operable to permit and to 
prevent the ejection of material from the 
valve cylinder through the nozzle aperture. 120 

2. An injection moulding machine as 
claimed in claim 1, wherein the screw has 
a tapered nose at its end nearer the valve 
plunger and wherein die end of the passage 
through the valve plunger is chamfered to 125 
form a seating "for the tapered nose of the 
screw thereby to seal said end of the passage 
when the screw abuts the valve member. 

3. An injection moulding machine as 
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claimed in claim- 1 -or- cIaim-2, -wherein the 
plug has one end thereof disposed within 
the valve cylinder which end' tapers towards 
the valve plunger, the end of the valve plunger 
5 — facing the tapering end of the plug having 
a recess with inclined sides which are sub- 
stantially parallel to said tapering end of 
the plug whereby an annular passage is 
formed between the tapering end of the plug 
and said inclined sides of the recess. 

4. An injection moulding machine as 
claimed in any one of claims 1 to 3, wherein 
the nozzle aperture is formed at the forward 
end of an axial nozzle bore which opens at 
its rearward end to the forward end of the 
valve cylinder, and wherein said plug com- 
prises an elongate body portion which has a 
head on each end and which is sealingly 
mounted in the nozzle bore for axial sliding 
movement between two end positions in which 
the two heads of the plug respectively come 
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into abutment with the nozzle-portion-at the— 
forward and rearward ends of the nozzle 
bore, said plug having an axial passage therein 
which extends from the forward end of the 
plug to~a- transverse-passage- which- opens to 
the valve cylinder when the plug is in one 
of said end positions and which is closed off 
by the nozzle portion when the plug is in 
the other of said end positions, 
. 5. An injection moulding machine sub- 
stantially as hereinbefore described with 
reference to and as illustrated in the accom- 
panying drawings. 

STEVENS, HEWLETT & PERKINS, 
Chartered Patent Agents, 
' 5, Quality Court, 
Chancery Lane, 
London, W.C2. 
Agents for tie Applicants. 
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